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Abstract 

Background: It has been estimated that 430,000 children under 15 years of age were newly infected with HIV in 
2008, and more than 71% are living in sub-Saharan Africa. In the absence of intervention to prevent mother-to- 
child transmission, 30-45% of infants born to HIV-positive mothers in developing countries become infected during 
pregnancy, delivery and breastfeeding. The aim of this study was to assess infant feeding practice and associated 
factors of HIV positive mothers attending prevention of mother to child transmission and a nti retroviral therapy 
clinics of Northwest Ethiopia. 

Methods: Institution based cross sectional study was conducted from January to May 201 1 among all HIV positive 
mothers with less than two years old child attending prevention of mother to child transmission and antiretroviral 
therapy clinics in Gondar Town health institutions. A structured pre-tested questionnaire using interview technique 
was used for data collection. The data was entered and analyzed using SPSS version 16 statistical package. 

Results: A total of 209 HIV positive mothers were included in the study. Of these, 187 (89.5%) had followed the 
recommended way of infant feeding practice while significant percentage (10.5%) had practiced mixed breast 
feeding. In multivariate analysis, disclosure of HIV status with their spouse, insufficient breast milk and occupational 
status were found to be independently associated (p-value of < 0.05) with recommended infant feeding practice. 
Lack of resource, stigma of HIV/AIDS, and husband opposition were also obtained as factors that influenced choice 
of infant feeding options by respondents. 

Conclusions: Higher proportion of respondents used the recommended way of infant feeding practice by WHO as 
well as by Ethiopian Ministry of Health. However, mixed feeding in the first 6 months of age, an undesirable 
practice in infant feeding, were reported in this study. Infant feeding education that is aligned to national policy 
should be strengthened in primary health care, particularly in situations where prevention of mother to child 
transmission of HIV is prioritized. 
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Background 

Approximately 430,000 children under 15 years of age 
were newly infected with Human Immunodeficiency 
Virus (HIV) in 2008, and more than 71% are living in 
sub-Saharan Africa [1]. Without intervention to prevent 
mother-to-child transmission, 30-45% of infants born to 
HIV-positive mothers in developing countries become 
infected during pregnancy, delivery and breastfeeding 
[2]. The availability of anti-retroviral therapy (ART) dur- 
ing the last trimester of pregnancy and delivery through 
prevention of mother to child transmission (PMTCT) 
program reduces transmission of HIV during pregnancy, 
labor and delivery from 10% to 20% [3], but it does not 
solve the problem of infant feeding which is responsible 
for as much as 5-20% of infections [2]. In sub-Saharan 
Africa, mother-to-child transmission (MTCT) of HIV is 
responsible for about 90% of HIV infections in children, 
and about half of these pediatric infections are thought 
to have been acquired through breastfeeding [4]. 

The Joint United Nations Program on HIV/AIDS 
(UNAIDS) and two of its partners (UNICEF and WHO) 
recommend that HIV-infected mothers should avoid 
breastfeeding only when replacement feeding is afford- 
able, feasible, acceptable, sustainable, and safe (AFASS). 
Non breast-fed children born to HIV positive women are 
at less risk of illness and death only if they can be 
ensured uninterrupted access to nutritionally adequate 
breast milk substitutes that are safely prepared [5] . Exclu- 
sive replacement feeding (ERF) can reduce HlV-trans- 
mission, but is also associated with morbidity related to 
diarrhoea and respiratory infections. Exclusive replace- 
ment (formula) feeding is the most widely used and effec- 
tive method to prevent MTCT of HIV-1 through 
breastfeeding in resource-rich settings and is recom- 
mended in situations in which this is AFASS [6-8]. 

Exclusive breast feeding by HIV-infected mother, when 
compared to partial breastfeeding or mixed breast feed- 
ing (MBF), has been shown to be associated with a 
reduced risk of transmission in the early months of post- 
partum [9], and may confer a continued lower risk of 
transmission in babies continuing to breastfeed from 6- 
18 months [10,11]. According to the recent guidelines of 
WHO, when ARVs are not available, mothers should be 
counseled to exclusively breastfeed in the first six months 
of life and continue breastfeeding thereafter unless envir- 
onmental and social circumstances are safe for, and sup- 
portive of, replacement feeding [12]. Mixed Breast 
feeding during the first month of life and breast feeding 
duration are strong determinants of HIV transmission 
[13]. The fact that EBF carries a significantly lower risk 
(almost half the risk) of MTCT of HIV than mixed feed- 
ing is not surprising because the beneficial immune fac- 
tors of breast milk are probably counteracted by the 



damage to the infant's gut wall by contaminants or aller- 
gens in mixed feeds [14]. 

In a cross sectional study conducted in Addis Ababa, 
Ethiopia, the proportion of HIV positive mothers who 
fed their infants ERF, EBF and MBF were 46.8%, 30.6%, 
and 15.3%, respectively. The predictors for choosing 
ERF were mode of delivery, household income and dis- 
closure of HIV status to spouse. The predictor for EBF 
was mode of delivery while for MBF, disclosure of HIV 
status to spouse, parental infant feeding attitude and 
infant illnesses were the predictors. Furthermore, stick- 
ing to mothers' informed safer feeding options is chal- 
lenged by some social factors [15]. 

With the rising prevalence rate of HIV/AIDS, over 
200,000 children under-five are HIV positive in Ethiopia. 
The risk of transmission varies with the duration of 
breastfeeding, but it is estimated to be about 10-20% for 
those breastfed for two years [16]. However there is a 
dearth of literature in the study area particularly in 
Gondar referral teaching hospital, which is supposed to 
serve around four millions people coming from and 
neighboring regions. Therefore, this study has assessed 
the infant feeding practice of HIV positive mothers 
including the determinants, and provide evidence-based 
information that can be used by concerned bodies so 
that mother to child transmission of HIV virus through 
breast feeding can be decreased. 

Methods 

Study design, area and period 

A cross-sectional study was conducted in Gondar Town 
PMTCT and ART health institutions. Northwest Ethio- 
pia from January to May, 2011. Gondar town is located 
in North Gondar zone of Amhara regional state. North- 
west Ethiopia 737 km far from the capital, Addis Ababa. 
Gondar has a total population of 206, 987 and out of 
these 52.6% are females and 47.4% are males. 

Target population and study population 

All HIV positive mothers with less than two years old 
child attending PMTCT and ART clinics in Gondar 
Town governmental health institutions. 

Sampling procedures 

All (209) HIV positive mothers with less than two years 
old child attending PMTCT and ART clinics in Gondar 
Town governmental health institutions were recruited. 
Those who fulfilled the inclusion criteria were inter- 
viewed during their visit to PMTCT and ART clinics. 

Operational definitions 

□ Exclusive breast feeding - Giving the infant no 
other food or drink, not even water, apart from 
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breast milk (including expressed breast milk), with 
the exception of drops or syrups consisting of vita- 
mins, mineral supplements or prescribed medicines 
up to six months. 

□ Mixed breast feeding - Breastfeeding with the 
addition of fluids, solid feeds and non-human milks 
in the first 6 months of age. 

□ Exclusive replacement feeding - The process of 
feeding a child who is not receiving breast milk with 
a diet that provides all the nutrients the child needs, 
until the child is fully fed on family foods. 

n Recommended infant feeding practice: those who 
practiced either exclusive breast feeding or exclusive 
replacement feeding. 

n Not Recommended: those who practiced mixed 
breast feeding. 

n Kebele: lowest administrative unit. 



Data collection procedures 

Data from all the participants were collected by 4 data 
collectors and the investigator. The data collectors were 
selected by their previous experience and education 
level holding bachelor degree in nursing and one with 
diploma nurse. They were provided with training on the 
process and objective of data collection by the investiga- 
tor. Data was collected using pretested structured ques- 
tionnaire based interview which includes full details of 
infant feeding practice and factors likely to influence 
infant feeding practice of HIV positive mothers. The 
interview was conducted during their follow up visit of 
the health institutions. Appropriate modifications were 
made after analyzing the pre-test result before the actual 
data collection. The questionnaire was first prepared in 
English then translated to local language (Amharic). 

Data analysis 

The returned questionnaires were checked for complete- 
ness, cleaned manually and entered and analyzed using 
SPSS version 16 statistical package. Data were summar- 
ized using frequency tables and pie charts. Backward 
Stepwise logistic regression model was fitted to identify 
different determinants of infant feeding practice. Stan- 
dard techniques for model checking, including the Hos- 
mer-Lemeshow goodness of fit test, were carried out to 
determine the adequacy of the regression model. Statis- 
tical significance was inferred at P-value < 0.05. 

Ethical considerations 

This study was approved by Ethical review committee of 
University of Gondar, College of Medicine and Health 
sciences. Department of Microbiology, Immunology and 
Parasitology. Informed consent was obtained from each 
mother prior to study participation. In order to keep 



confidentiality of any information provided by study 
subjects, the data collection procedure were anonymous. 

Results 

Socio-demographic characteristics 

A total of 209 HIV positive mothers participated in the 
study. Of these, 200 (95.7%) were from urban and the 
rest from rural kebeles. The age of mothers ranges from 
18-45 years with an average and standard deviation (SD) 
of 28.6 and 4.34, respectively. Among the study subjects 
189 (90.4%) were Orthodox Christian while 20 (9.6%) 
were Muslim. The majority of the participants 165 
(78.9%) were married and 100 (47.8%) had no formal 
education. Out of the total study participants 121 
(57.9%) were housewives followed by 60 (28.7%) daily 
laborers. Majority of the participants 161 (77.2%) had a 
monthly income of less than or equal to 500 Ethiopian 
birr. The mean age of the infants was 9 months (SD = 
5.8) and 54.5% were males [Table 1]. 

Infant feeding practice and other HIV related concerns 

The majority 189 (90.4%) of the respondents gave birth 
between thirty eight and forty eight weeks of gestational 



Table 1 Socio demographic characteristics of the study 
subjects attending PMTCT and ART clinics in Gondar 
town health institutions from January to May, 201 1 



Characteristics 


Frequency 


(%) 


Age of mother 


18-24 


34 


16.3 




25-29 


88 


42.1 




30-34 


58 


27.8 




35+ 


29 


13.8 


Religion 


Orthodox 


189 


90.4 




Muslim 


20 


9.6 


Residence 


Urban 


200 


95.7 




Rural 


9 


4.3 


Marital status 


IVlarried 


165 


78.9 




Single 


44 


21.1 


Educational status 


No formal education 


100 


47.8 




Primary education 


56 


26.8 




Secondary and above 


53 


254 


Occupational status 


Housewife 


121 


57.9 




Daily laborer 


60 


28.7 




Government worker 


14 


6.7 




Private/merchant, farmers, 
others 


14 


6.7 


Income (in Ethiopian 
birr) 


< = 200 


67 


32.0 




201-300 


41 


19.6 




301-500 


53 


25.4 




> 501 


48 


23.0 



Muluye et al. BMC Public Health 2012, 12:240 
http://www.biomedcentral.com/1471-2458/12/240 



Page 4 of 7 



age (term), 18 (8.6%) of the respondents had post term 
birth, and only 2(1%) had pre-term birth. Among these 
186 (89%) gave birth at health institutions, 13 (6.2%) gave 
birth at home with birth attendants and the rest gave birth 
at home without birth attendants. From the total respon- 
dents, 167 (79.9%), 25 (12%), 15 (7.1%) and 2 (1%) had 
spontaneous vaginal delivery. Cesarean section delivery, 
Episiotomy and instrumental delivery, respectively. 

Among the respondents 138 (66%) and 71 (34%) are 
on ART and not on ART, respectively. Of the 71 
respondents who were not on ART, 46 (64.8%) had 
taken Neverapin drug starting from 28 weeks of gesta- 
tional age, 3 (4.2%) had taken a week before labor, 9 
(12.7%) had taken during labor and 13 (18.3%) had 
never taken Neverapin drug. 

One hundred eighty three (87.6%) of the respondents 
had free discussion or disclosure about their HIV status 
with their spouse while 26 (12.4%) had not disclosed 
their HIV status with their spouse. Of the participants 
137 (65.6%) had free discussion or disclosure of their 
HIV status with their family and 72 (34.4%) had not dis- 
closed. One hundred twenty two (58.4%), 116 (55.5%), 22 
(10.5%), 8 (3.8%), and 6 (2.9%) of the respondents stated 
that they had got the information about infant feeding 
from nurses, counselors, mass media, their families and 
their friends, respectively. Only 4 (1.9%) of the respon- 
dents said that they had never got advice on infant feed- 
ing at all. Out of the total respondents, 193 (92.3%), 8 
(3.8), 4 (1.9%), 3 (1.4%) and 1 (%) knew that MTCT of 
HIV virus can occur during pregnancy, delivery and 
breast milk feeding; during delivery and breast milk feed- 
ing; only during delivery; only during breast milk feeding 
and only during pregnancy and delivery, respectively. 

Eighty two (39.2%) of the respondents considered that 
EBF is the only infant feeding option while 64 (30.6%) 
of the respondents considered that EBF, ERF, heat trea- 
ted milk and wet nursing are infant feeding options of 
HIV positive mothers. Twenty nine (13.9%) of the 
respondents said that EBF, ERF and heat treated milk 
are infant feeding options of HIV positive mothers while 
9 (4.3%) of the respondents said that ERF is the only 
infant feeding option. 

One hundred eighty-seven (89.5%) of the study partici- 
pants had followed EBF and ERF practice while signifi- 
cant percentage (10.5%) of the study participants had 
practiced mixed feeding [See Figure 1]. One hundred 
seventy two (82.3%) of the respondents had initiated 
breast feeding within an hour of delivery and 37 (17.7%) 
of the respondents had not initiated breast feeding within 
one hour of delivery. One hundred seventy-five (83.8%) 
of the study subjects had practiced EBF for their infants 
and 12 (5.7%) had practiced ERF and no one was 
reported to practice heat treated milk and wet nursing. 
The majority of the respondents 138 (66%) use cup for 




Figure 1 Percentage of infant feeding practice of HIV positive 
mothers attending PIVITCT and ART clinics in Gondar town 
health institutions from January to May, 2011 



infant feeding while others 57 (27.3%) and 14 (6.7%) use 
bottle feeding and spoon feeding, respectively. Sixty- 
seven (32.1%), 27 (12.9%), 24 (11.5%) and 20 (9.6%) of the 
respondents said that availability of supply, stigma of 
HIV/ AIDS, insufficient breast milk and husband opposi- 
tion had affected their infant feeding option, respectively. 

Factors affecting infant feeding practice 

In logistic regression [see Table 2], place of delivery and 
disclosure of HIV status with their spouse were found 
to have association (p-value < 0.05) for those who prac- 
ticed recommended way of infant feeding practice (EBF 
and ERF) with COR = 4.98 (95% CI = 1.77-14.01), COR 
= 3.13 (95% CI = 1.09-8.91) COR = 29.36 (95% CI = 
2.91-296.4). In multivariate analysis, disclosure of HIV 
status with their spouse, insufficient breast milk and 
occupational status were found to be independently 
associated (p-value < 0.05) with recommended way of 
infant feeding practice (EBF and ERF) AOR = 7.7 (95% 
CI = 1.1-53.97), AOR = 0.14 (95%CI = 0.03-0.65), AOR 
= 14.63 (95%CI = 1.36-156.40). Mothers who disclose 
their HIV status to spouse were 7.7 times more likely to 
have recommended way of infant feeding practice and 
those daily laborers were 14.6 times more likely to have 
recommended way of infant feeding practice than pri- 
vate/merchants. Presence of insufficient breast milk was 
85.7% times less likely to have recommended way of 
infant feeding practice. 

Discussion 

In this study, the proportion of mothers practicing EBF 
(83.7%) for the first 6 months of age was comparatively 
higher than the findings reported from Nigeria (68.3%), 
Uganda (24%), India (44%) and South Africa (35.6%) 
[17-20] and the proportions of mothers practicing ERF 
(5.7%) was lower than reported from South Africa 
(50%), India (44%), and Nigeria (31.7%) [17-19]. This 
might be due to the culture of feeding habit of the 
Ethiopian mothers to their children than giving replace- 
ment feeding as well as the availability of resources to 
practice ERF. The proportion of mothers practicing EBF 
was also comparatively higher than what was reported 
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Table 2 Impact of selected soclo-demographic and other characteristics on infant feeding practice of HIV positive 
mothers attending PMTCT and ART clinics in Gondar town health institutions from January to May, 201 1 

Variables Infant Feeding Practice OR (95%CI) P value 

Recommended (%) Not recommended (%) Crude Adjusted 



Age 



18-24 


28(82.4) 


6(17.6) 


1 


1 


25-29 


82(93.2) 


6(6.8) 


.34(.10-1.14) 


.22(.04-1.18) 


30-34 


50(86.2) 


8(13.8) 


.74(.23-2.37) 


.85 (.16-4.28) 


354- 


27(93.1) 


2(6.9) 


.34 (.06-1.86) 


.40(.05-3.14) 


Resldence 










Urban 


1 79(89.5) 


21(10.5) 


1.06(. 12-8.94) 


.99(.07- 12.66) 


Rural 


8(88.9) 


1(11.1) 


1 


1 


Religion 










Orthodox Christian 


1 70(89.9) 


19(101) 


1 .57(.42-5.88) 


2.50(.43-1449) 


Muslim 


1 7(85.0) 


3(15.0) 


1 


1 


Marital status 










Married 


149(90.3) 


16(9.7) 


1.47(.53-4.01) 


.79(.1 3-4.75) 


Single 


38(86.4) 


6(13.6) 


1 


1 


Educational status 










No formal education 


89(89.0) 


11(11.0) 


1 .03(.35-2.96) 


3.08(.60-15.69) 


Primary education 


51(91.1) 


5(8.9) 


1 .30(.3 73-4.55) 


2.80(.483-16.23) 


Secondary and above 


47(88.7) 


6(1 1.3) 


1 


1 


Occupational status 








0.026 


House wife 


108(89.3) 


13(10.7) 


2.26(.55-9.19) 


4.64(.66-32.26) 


Daily laborer 


54(90.0) 


6(10.0) 


2.45(.53-11.3) 


14.63(136-156.4)* 


Government/Private worker/merchants 


25(89.3) 


3(10.7) 


1 


1 


Monthly income 










< = 200 


55(82.1) 


12(17.9) 


.41 (.12- 1.38) 


.53(.1 1-2.58) 


201-300 


38(92.7) 


3(7.3) 


1.15(.24-5.47) 


1.60(.23-10.95) 


301-500 


50(94.3) 


3(5.7) 


1.51 (.32-7.14) 


3.73(.52-26.32) 


> 501 


44(91.7) 


4(8.3) 


1 


1 


Place of delivery 










Health institution 


171(91.9) 


15(8.1) 


4.98(1.77-14.01)* 


2.26(.47- 10.88) 


At home 


1 6(69.6) 


7(30.4) 


1 


1 


Disclosure of HIV status to spouse 








0039 


yes 


167(91.2) 


16(8.8) 


3.13(1.09-8.91) * 


7.74(1.11-53.97) * 


no 


20(76.9.5) 


6(23.1) 


1 


1 


Disclosure of HIV status to family 










yes 


1 24(90.5) 


13(9.5) 


1.36(.55-3.36) 


.38(.08-1.72) 


no 


63(87.5) 


9(12.5) 


1 


1 


On ART 










Yes 


123(89.1) 


15(10.9) 


.89(.34-2.31) 


.93(.28-3.07) 


no 


64(90.1) 


7(9.9) 


1 


1 


Insufficient milk 








0.013 


Yes 


19(79.2) 


5(20.8) 


.38(.12-1.16) 


.14(.03-.65)* 


No 


168(90.8) 


1 7(9.2) 


1 


1 



Note: 1- reference group 

* Statistically significant (p-value < 0.05) 
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from Addis Ababa, Ethiopia (30.6%) [15]. The Ethiopian 
Ministry of Health guideline on infant feeding recom- 
mendations of HIV exposed infants recommends EBP 
for the first 6 months and introducing complementary 
feeding at 6 months and continues breastfeeding until 
12-18 months [21]. The difference may be also 
explained by the fact that in both the South African and 
Nigerian studies, infant formula was supplied free of 
charge unlike in the present study. Deep-rooted family 
and community norms make it difficult for mothers in 
Ethiopia as in most developing countries to choose ERF. 
In fact, choosing to use replacement feed is equivalent 
to announcing their HIV status, and the consequences 
of this are far reaching and could involve violence and 
divorce [22]. About 87% of the mothers had disclosed 
their HIV status to their spouses, and 65.6% of the 
mothers had disclosed their status to their family mem- 
bers. This number is found to be higher than what was 
reported in Nigeria (50%) [19]. 

In multivariate analysis, disclosure of HIV status with 
their spouse, insufficient breast milk and occupational 
status were found to be independently associated with 
the recommended way of infant feeding practice. 
Mothers who disclose their HIV status to spouse were 
7.7 times more likely to have the recommended way of 
infant feeding practice. Disclosure of HIV status greatly 
influenced infant feeding options of HIV positive 
mothers when the partner was aware of the HIV status 
of the mother and involved in the decision [23]. Having 
disclosed their status might have psychological benefits 
as they do not have to hide while formula feeding. 
Those daily laborers were 14.6 times more likely to have 
recommended way of infant feeding practice than gov- 
ernment/private workers/merchants. Work overload 
may dispose merchants to practice MBF unconsciously. 

The proportion of mothers practicing MBF (10.5%) for 
the first 6 months of age was almost in line with studies 
conducted in Addis Ababa, Ethiopia (15.3%) and South 
Africa (12.4%) [15,17], but lower than from India (29%) 
[18] and it was higher than what was reported from 
Cameroon (4.3%) [24]. By tradition, mothers may con- 
sider breast milk is not enough for child growth and 
intend to use mixed feeding even though they have been 
informed. Mixed breast feeding has been shown to 
damage the intestinal lining of the gut in infants [14], 
leading to an increased risk of HIV transmission 
through breast milk [9,14]. In addition to MBF, duration 
of breast feeding is also strong determinant for HIV 
transmission through breast milk [13]. According to a 
study conducted in Zambia, early abrupt cessation of 
breast-feeding by HIV-infected women in a low-resource 
setting does not improve the rate of HIV-free survival 
among children born to HIV-infected mothers [25]. The 
recent guidelines of WHO stated that when ARVs are 



not available, mothers should be counseled to exclu- 
sively breastfeed in the first six months of life and con- 
tinue breastfeeding thereafter unless environmental and 
social circumstances are safe for, and supportive of, 
replacement feeding [12]. Presence of insufficient breast 
milk was 85.7% times less likely to have recommended 
way of infant feeding practice. Due to the insufficiency 
of breast milk mothers might goes to mixed feeding. 

In the present study, 193 (92.3%) of women knew that 
mother to child transmission of HIV virus can occur 
during pregnancy, delivery and breast milk feeding 
which is a higher percentage compared to the findings 
(70%) from a study done in South Africa [17]. This 
might be achieved due to the accessibility of mother 
support groups by preparing coffee ceremony for 
mothers in two weeks interval which is organized by 
NGO. However, without fostered counseling including 
information about the risks and benefits of breastfeed- 
ing, HIV-positive women may have made suboptimal 
infant feeding decisions (e.g., mixed feeding, underfeed- 
ing) based only on the knowledge that HIV can be 
transmitted by breastfeeding. In an effort to prevent 
HIV transmission to their infants, women may be unin- 
tentionally endangering their infants' health. This 
emphasizes the need for offering clear information 
about postpartum HIV transmission to all women seek- 
ing antenatal care. 

Availability of supply, stigma of HIV/ AIDS, insufficient 
breast milk and husband opposition were factors that 
influenced choice of infant feeding options by respon- 
dents. Higher percentage (13%) of study participants 
complained that stigma of HIV/ AIDS status affect their 
infant feeding option although the percentage is lower 
than studies conducted in Nigeria (44%) [23,26]. This 
might be due to the cultural difference in accepting 
HIV/ AIDS in the people of each country. 

The study findings are limited in terms of overall gen- 
eralization due to the small study sample size and it was 
health institution based. There is a possibility that study 
participants who received counseling on recommended 
way of infant feeding practice may simply answer ques- 
tions accurately. This bias may underestimate the pro- 
portion of mixed feeding practice. Maternal since-birth 
recall of feeding patterns was also used which has its 
own limitations of long recall. Despite these limitations, 
we believe that our study findings provide essential 
input on infant feeding decisions. 

Conclusions 

The present study showed and identified that higher 
proportion (89.5%) of the respondents used the recom- 
mended way of infant feeding practice. Mixed feeding 
(10.5%), an undesirable practice in infant feeding, in the 
first 6 months of age were also reported. Major 
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determinants of infant feeding practice were found to be 
disclosure of HIV status with their spouse, insufficient 
breast milk and occupational status. However, further 
advanced clinical trial studies have to be conducted in 
order to see the effect of different infant feeding practice 
for maternal viral transmission through breast milk. 
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